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THE CONTRIBUTION OF LEXICAL VARIABLES  
TO THE MEASUREMENT  








The present study aims to reveal the contribution of type/token and 
content word/token ratio to the difficulty level calculation of Italian texts. 
In the text readability analysis, these lexical traits of a text are often used 
in combination with other linguistic (e.g. syntactic structure of the text) 
and quantity criteria, (e.g. word number), without providing a clear 
indication of their weight to the final readability score. For this purpose, 
we used the readability formulas Gulpease and Read-It, (Dell’Orletta, 
Montemagni and Venturi 2011) to analyze a corpus of 184 Italian texts, 
that have been used for the examination of reading comprehension by the 
National Language Certification System of Greece (KPG), from 2011 to 
2017. The results showed a strong correlation of the type/token and 
content word/token variables with the difficulty level of the analyzed texts 
and a higher contribution of the lexical group to the final score, in 




One of the most common practices among teachers, language testers, and language 
learning materials developers is to use lexical content to determine the level of a text’s 
difficulty. However, in the case of least spoken or not hegemonic languages, the 
limited number of appropriate and valid practices and technologies presents serious 
problems and leads to a high degree subjectivity. However, the concept of lexical 
difficulty requires a specific definition, in order to avoid ambiguous interpretations 
and, consequent limitations to the reliability and the validity of difficulty level 
specification. To clarify the concept of lexical difficulty, we should first distinguish 
between the concept of language level and language difficulty.  
Language level is a term referring to standard scaled communicative and structural 
descriptors of language performance and knowledge in relation to the four language 
skills and abilities associated with them (Council of Europe 2001). The most 
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widespread level scale was developed by the Council of Europe and published in 
2001, incorporating previous level descriptions, especially the threshold level of Van 
Ek (1975) and the niveau-seuil of Papo et al. (1976). The Council of Europe 
organized language proficiency into six levels (A1, A2, B1, B2, C1, C2), which can 
subsequently be regrouped into three broader levels: A: basic user, B: independent 
user, C: proficient user. The content of each level is specified by descriptors of the 
corresponding competences and sub-competences (Council of Europe 2001), mainly 
in the form of can-do statements. Since these descriptors are somewhat generic and do 
not provide clear specifications for each language, the Reference Level Descriptions 
[RLD], was developed to offer more specific information about the linguistic content 
of each language level. Within this project, the profile of the Italian language has been 
developed, which hitherto includes descriptors and linguistic elements (lexical, 
grammatical, and syntactic), for the A1, A2, B1 and B2 levels (Spinelli and Parizzi 
2010). The descriptors of the first European’s Council publication of 2001 was 
completed in 2018 with a companion volume which included new descriptors, thus 
supplementing the initial scales with new materials. In addition, it developed 
descriptor scales for mediation, a new scale for phonological control, and introduced 
descriptors for sign languages. Finally, the CEFR companion volume allowed for the 
collation of descriptors for young learners (Council of Europe 2018). 
Text difficulty could be defined as the amount of effort required and the amount of 
assistance and guidance needed for the reader to comprehend the text. If we focus on 
written texts, the concept of difficulty is, in effect, identical to that of readability. As 
Dale and Chall state  
[…] readability is the sum total (including interactions) of all the elements with a 
given piece of printed material that affects the success which a group of readers 
have with it. The success is the extent to which they understand it, read it at 
optimum speed and find it interesting. (Dale and Chall 1948: 5) 
For this study, we will adopt the definition of readability as “the ease of reading 
created by the choice of content, style, design, and organization that fit the prior 
knowledge, reading skill, interest, and motivation of the audience” (DuBay 2007: 6). 
The calculation of the text readability, based on its lexical content dates back to 
900 a.C. when Talmudists-specialists in the central text of Rabbinic Judaism (Safrai 
1969) mainly used word frequency as a difficulty criterion for the text they were 
studying (Zakaluk and Samuel 1996). In a more systematic approach, Nikolai 
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Aleksandrovich Rubakin, a Russian specialist in book science, studied 10.000 
manuscripts with the aim of compiling a detailed list of frequent words. This study 
resulted in a list of 1.500 such words, expected to be understood by the majority of 
Russian readers (Broda et al. 2014, DuBay 2007, Tekfi 1987, Ventouris 2018). 
Further research on the function of lexical content for text readability was made by 
several experts, using though quantitative criteria, such as the studies conducted by 
Kitson, Thorndike, Lively, and Pressey. 
Either directly or indirectly, all of the aforementioned studies used the lexical 
content of the texts as a readability criterion. This trend led to the construction of 
readability formulas based on lexical criteria, which are of common use even today. 
The most known and widely-used formulas use quantitative criteria, which focus on a 
limited set of superficial text features (e.g. the average number of syllables per word 
and the average number of words per sentence). These features are considered as 
rough approximations of the linguistic factors at play in assessing readability. 
Formulas of this category are: 
 New Dale-Chall Readability Formula 
 LEXILE 
 ATOS 
 Flesch-Kincaid (Flesch-Vacca for the Italian language) 
 Read-X 
 Gulpease (for the Italian language) 
Another group of formulas which was later proposed was inspired by cognitive 
science and introduced a different approach to readability estimation. These formulas 
calculate the readability of a text, mainly based on its coherence and the relationships 
between the elements of its content (McNamara and Kintsch 1996). 




The most recent, and perhaps most sophisticated proposal of readability formulas is 
based on the use of statistical language modeling tools. These tools use methods of 
computational linguistics, mainly through statistical language models [SLMs] and 
support vector machines [SVMs]. Both methods of analyzing texts operate as 
classifiers, based on training data (Benjamin 2012). 
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Statistical language modeling [SLM] attempts to capture regularities of natural 
language for improving the performance of various natural language applications. 
Generally, SLM aims to estimate the probability distribution of various linguistic 
units, such as words, sentences, and entire documents. 
The Support Vector Machines [SVMs] are a set of related methods for supervised 
learning, applicable to both classification and regression problems. Practically, they 
estimate the difficulty of a text through prior introduced trained data. 
All groups of formulas mentioned use lexical variables (length of words, sentences, 
periods, type/token ratio, content word/token ratio, frequency of words) for the 
readability calculation or measurement. Considering the importance assigned to the 
lexical parameter by the Council of Europe (Council of Europe 2018) and the 
language certification experts, it could be said that lexical content is a key factor of 
text difficulty. 
 
2. Research methodology 
Given the importance attributed to lexical traits for identifying text difficulty by 
researchers as well as by teachers and test constructors, this research aims to examine 
the contribution of the variables composing the lexical set in the readability 
classification formula used for Italian text analysis. These variables are: 
 Vocabulary composition, according to De Mauro’s (2003) classification. In 
this classification, there is a basic Italian vocabulary named “Vocabolario di 
Base” (VdB). In this vocabulary, there are three main classes: the “VdB 
fodamentale”, including words which are necessary for basic everyday 
communication, the “VdB Alto Uso”, containing more sophisticated words 
useful for communication in more complicated communicative situations, and 
the “VdB Alta Disponibilità”, including words which appear in specific 
uncommon situations but are comprehensible to most Italian language users. 
 Type-token ratio, which indicates the total number of unique words, named 
“types” within the total number of words of a text (tokens) (Richards 1987).  
 Lexical density, which means “the proportion of words carrying lexical values 
(members of open-ended sets) to the words with grammatical values (items 
representing terms in closed systems)” (Ure and Ellis 1977) 
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In an effort to further investigate the importance of lexical variables to work out a 
final score, we implemented a comparison between the contribution of the three main 
groups of variables which are used in most of the readability formulas: the lexical, the 
syntactic group, and the quantitative. This will be explained later in this section.  
Finally, in this study, we examined the correlation between vocabulary variables 
and language level, in order to examine the possible discrepancy between texts of 
different language levels. 
For these purposes, three main research hypotheses were developed: 
1. The lexical variables have a higher overall contribution to the final 
readability score in comparison to the other variable groups. 
2. The contribution of the lexical group depends on the language level. 
3. The contribution of the single lexical variables varies according to the 
language level of reference.  
The 184 texts analyzed make up the total number of texts used in the exams of the 
National Foreign Language Exam System (KPG) for Italian from November 2011 to 
June 2016 (11 examination sessions), specifically for written comprehension tests of 
the graduated levels B (B1 & B2) and C (C1 & C2). All the texts were copied from 
the original pdf files, as indicated in the guide of the readability software used. Titles, 
punctuation and foreign words were retained, as this plays an important role in 
calculating the partial and global readability score. The length of the analyzed texts 
was similar across language proficiency levels, in order to comply with exam 
specifications (UOA and AUTH 2016). This has helped to overcome the sensitivity of 
the type/token ratio to the text length. 
The texts of the corpus were analyzed with the Dylan text tools v2.1.9 software 
(initially named Read-It). This software performs a text classification using Support 
Vector Machines [SVM], based on a text training corpus (library) which operates as a 
criterion [LIBSVM] (Chang and Lin 2011). The final readability score results through 
the formulation of a statistical model, based on specific features of the text and the 
trained corpus (Dell’Orletta, Montemagni and Venturi 2011). The set of features on 
which the statistical model is based are organized into four main categories: Raw text, 
lexical, morpho-syntactic and syntactic features. As Dell’Orletta, Montemagni and 
Venturi (2011: 76) state, “this proposed four-fold partition closely follows the 
different levels of linguistic analysis automatically carried out on the text being 
evaluated, i.e. tokenization, lemmatization, PoS tagging and dependency parsing”. 
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This partition aims to identify these features with high discriminative power, aiming 
to reduce the linguistic pre-processing of texts and achieve a reliable readability 
assessment.  
The raw text features are the sentence length, calculated as the average number of 
words per sentence and the word length, calculated as the average number of 
characters per word.  
The lexical features include an analysis of the internal composition of the 
vocabulary of the text to be assessed, using De Mauro’s Basic Italian Vocabulary 
(Vocabolario di base) (De Mauro 2000) as a source of reference. As we mentioned at 
the beginning of this chapter, De Mauro separates the Italian words of common use 
into three categories: very frequent words (fundamental words), frequent (high usage 
words) and relatively frequent words (high availability words). The Dylan text tools 
v2.1.9 software first calculates the percentage of all unique words (types) included in 
De Mauro’s list (calculated on a per-lemma basis) and then the internal distribution of 
the occurring basic Italian vocabulary words into the three word-frequency 
classification classes. In addition, within the lexical category the type/token ratio is 
calculated.  
The morpho-syntactic features are composed of the Language Model probability of 
Part-Of-Speech (POS) unigram, lexical density, and the verbal mood feature. The first 
one is based on the assumption that the probability of a token is independent of its 
context and contains a list of types [POS] and their individual probabilities. Lexical 
density, as defined previously, appears to be a very useful and rather common 
readability criterion (Feng et al. 2010). The verbal mood indicates the distribution of 
verbs, using mood as a criterion. 
Finally, the fourth category incorporates five features: a) the unconditional 
probability of dependency, indicating the unconditional probability of different types 
of syntactic dependencies, like the one of the subject, the direct object, and the 
modifier, b) the parse tree depth features, delineating sentence complexity, c) the 
verbal predicates, based on the calculation of the distribution of the verbal predicates 
by valence, d) the number of the verbal roots, concerning the number of all sentence 
roots occurring in a text to their valence, e) the subordination and the length of 
dependency links features (Dell’Orletta, Montemagni and Venturi 2011: 77). 
In this study, we used the software indicators Read-it Base, corresponding to the 
row text features, Read-it Lexical, based on the lexical features as described above, 
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and the Read-it syntactic, resulting from the aforementioned syntactic and morpho-
syntactic features. The Read-it Global indicator shows the total readability, taking into 
account all the linguistic parameters calculated by the program and giving a result 
with a range from 0 (very easy) to 100 (very difficult).  
For the statistical analysis, we used the SPSS 24 package to extract basic 
descriptive information and to calculate the correlation between the variables of 
interest of this research, according to the research hypotheses.  
To summarize, the variables introduced to the study were the exam session, the 
language level, the score of the quantitative elements of the texts, such as the number 
of the words per sentence, the final and the individual score of the lexical group 
variables, and the score of the syntactic group (see table1). 
 




In an attempt to investigate the contribution of the various features (quantitative, 
syntactic, lexical) and text readability, we conducted a correlation analysis. Results 
showed significant correlations in all cases. However, the correlation between the 
lexical variables set and the final readability score was significantly higher (0.431) 
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than that of the global score and the quantitative features of the texts (Read-It basic) 
(0.265) and the one with the syntactic features (0.329) (see table 2).  
 
Table 2: Main readability models correlation 
 
 
Focusing on the possible differences between the language levels analyzed (B1, 
B2, C1, C2), we observed a significant difference between the two sets of language 
levels, B (B1 & B2) and C (C1 & C2). In the case of B levels, a strong correlation 
between the lexical variables and the global score (B1=538 – B2=593) and no 
significant correlation with the syntactic and the qualitative variable sets can be 
noticed. This fact leads to the conclusion that for the B levels, the contribution of the 
lexical features in the formation of the final score is of primary importance and it 
affects the final score more than any other variable of the text (table 3). The lack of 
correlation between the final score and the other variable sets perhaps can be 
explained by the simplicity and the repeatability of the syntactic and quantitative 
features of the texts used for the B language levels, particularly for the B1 level. 
 
Lexical variables and Italian texts’ readability level  209 
Table 3: Main readability variables correlation across language level B 
 
 
However, in the case of the C1 and C2 levels, the correlation analysis revealed a 
different set of factors contributing to the final difficulty composition. As we can see 
in table 4, there is a strong correlation with the syntactic variables group but no 
correlation with the lexical group. This fact indicates that the determining factor in 
ascertaining difficulty of a text at high language levels (C) is probably not their lexical 
content, but their syntactic structure. Since the C level texts are longer, with complex 
structures and organizational patterns (Council of Europe 2001), the syntactic 
variables are expected to play and important role. Moreover, the comprehension of the 
lexical content usually requires the understanding of the syntactic structure of the text 
and the specific syntactic features, since in many cases, the meanings are implicit and 
the frame of reference of the words deviates from that of common and basic use. 
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Table 3: Main readability variables correlation across language level C 
 
 
The aforementioned findings led to the need for further controls. For this purpose, 
we applied a regression analysis, which confirmed the previous results. The prediction 
importance graph (chart 1) indicates the relative importance of each input set, as 
stated in the particular readability model we used (basic-quantitative, lexical and 
syntactic variables). As can be seen, the lexical predictor importance is higher than the 
syntactic and the lexical effect appears to be higher too. This confirms the hypothesis 
about the overall contribution of the lexical variables to the final readability score. 
The importance of the syntactic variables is also high. This was expected, since for C 
levels the correlation between syntactic variables and final readability score is high. 
However, the overall contribution of the lexical variables, without taking into account 
the language level, is higher (see also chart 2). 
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Chart 1: Predictor importance 
 
 
Chart 2: Effect on Read-it global 
 
The correlation analysis of the lexical categories [type/token ratio, Densità 
Lessicale (lexical density), VdB=Fodamentale (fundamental vocabulary), Alto Uso 
(high-use vocabulary), Alta Disponibilità (high availability vocabulary)] with the final 
readability score and between them, provided some interesting information about the 
relation between global readability and the lexical variables.  
Within the B levels, the contribution of the type/token ratio resulted quite 
significant, since it was 0,438 for the B1 level and 0,417 for the B2 (see table 5). The 
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lexical categories of De Mauro’s proposal (De Mauro 2003) seem to have a 
discriminant value in the B2 level, as we see an important correlation of the global 
readability score with all the three categories. The inversely proportional relation (-
439) of the VdB Fondamentale category can be explained, if we consider that the 
other two categories contain more difficult words, so the presence of a lower quantity 
of basic (fundamental) words increases the difficulty level of a text. The proportional 
relation of the other two categories confirms this conclusion.  
 
Table 4: Lexical features correlation with Read-it Global- Level B 
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The global readability scores of the C1 and C2 levels that derive from the initial 
correlation study (see table 4) has no correlation with the lexical variables. However, 
the relative correlation analysis highlighted some interesting correlations between the 
lexical categories. Perhaps the most noteworthy result is the inversely proportional 
relation between the VdB Alto Uso category with the VdB category in the C1 level, a 
fact that means that the increase of VdB Alto Uso words is related to the decrease of 
words included in VdB (see table 6). A similar fact appears in the C2 level, but with 
the VdB Fontamentale category. This fact may be explained if we consider the strong 
inversely proportional correlation between VdB Alto Uso and VdB Fondamentale in 
both language levels and the higher correlation between VdB Alta Disponibilità and 
VdB in C2 level. Even if the investigation of inter-lexical categories relations within 
the language levels goes beyond the objectives of this study and requires further 
analysis, it can be said that these relations depend on the ratio of the words included in 
the VdB and the difficulty of the words of each category. If we accept that VdB 
Fodamentale includes the simplest words and the VdB Alta Disponibilità the more 
difficultones, we can possibly explain the correlations that appear in table 6. 
Furthermore, the presence of words not included in VdB in the texts of C levels is 
probably relevant with the inversely proportional correlations.  
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The research on the contribution of the lexical variables (type/token ratio, lexical 
density, and vocabulary composition of the text) to the readability level of the 
analyzed Italian texts leads to the conclusion that the lexical variables make a higher 
overall contribution to the final readability score in comparison to the other syntactic 
and quantitative variable groups, confirming the first hypothesis. The second 
hypothesis was partially confirmed, since, for the C1 and C2 levels, the correlation 
analysis pointed out the syntactic variables of higher importance. An explanation of 
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this fact could be the complexity of the texts used in C language levels, their length, 
and the use of words and phrases with implicit meaning, which arise in the specific 
communicative context. 
The correlation study of the lexical variables indicated that the the extent of the 
contribution of the single lexical variables varies according to the language level of 
reference, confirming the third hypothesis. The effect of the vocabulary categories on 
C level text readability requires further research and probably the application of 
different methods of analysis, such as Correspondence Analysis (CA) and 
Hierarchical Cluster Analysis. 
As a general conclusion, it can be said that the difficulty of a text of B1 and B2 
level is strictly connected to their lexical profile and the lexical features analyzed in 
this study operate as moderators. The identification of a text as suitable for B1 or B2 
level activities is not sufficient if its difficulty level is not taken into consideration. 
The clarification of the source of difficulty provides the adjustment opportunity, 
which in many cases is crucial. In the case of C1 and C2 levels, the most important 
difficulty moderators are the syntactic features, a fact that indicates the practice of 
choosing texts for these levels according to their lexical profile not sufficient and may 
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